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Description 
INTAKE STRUCTURE 

Background of Invention 
[0001] i. Field of the Invention 

[0002] The present invention relates to an intake structure, and 
more particularly to an intake structure that is applied to 
projection devices thereon. 

[0003] 2. Description of the Prior Art 

[0004] Referring now to Fig. 1, 2 and 3, conventional intake 
structure 11 of projecting device 10 is set plural intake 
ports 111 on bottom lid 12 of the projecting device 10. 
An exhaust fan 112 and heating elements 13 (for exam- 
ples, integration rod, relay lens and condenser, etc.) in- 
side an optical engine case 14 are installed near the in- 
take ports 111. The air stream from the intake ports 111 
inlets inside the projecting device 10 and flows around 
the heating elements 13 for cooling them while the ex- 
haust fan 112 is on. 

[0005] However, there has no guiding design between the intake 



ports 111 and the exhaust fan 112. Therefore, the air 
stream passes the shortest or the lowest air-resistant 
ways freely into the exhaust fan 112; It renders the air 
stream not concentrated on the heating elements 13 to 
provide maximum cooling effect. The present ways to 
solve the problems above are to increase exhaust fans, 
rotating speed or area of the intake ports 111 to increase 
the volume of the air stream; it enhances cooling effi- 
ciency of heating elementl3. But these manners render 
the light and noise inside the projecting device 10 to es- 
cape from the intake ports 111 easily. Thus, the noise of 
the exhaust fan enhances and influences our audiovisual 

enjoyment. 
Summary of Invention 

[0006] a primary object of the present invention is to provide an 
intake structure that utilizes an air duct to concentrate the 
air stream without increasing exhaust fans or rotating 
speed to provide the maximum cooling effect for heating 
elements and decrease temperature of the heating ele- 
ments. 

[0007] Another object of the present invention is to provide an 
intake structure that utilizes an air duct to guide air 
stream flowing around the heating elements and renders 



the cooling air directly flowing to the heating elements to 
force convection in order to increase cooling efficiency. 
[0008] The other object of the present invention is to provide an 
intake structure that utilizes an air duct to decrease the 
area of the intake ports to avoid the escaping light and 
noise. 

[0009] jo achieve the above objects, the intake structure of the 
present invention installed in a projection apparatus hav- 
ing heating elements, includes an intake port on the cas- 
ing, an air duct and an exhaust fan near the heating ele- 
ments. The inlet of the air duct is connected to the intake 
port, and the outlet is disposed at one side of the heating 
elements. By utilizing the inletting by exhaust fan, which 
renders the internal air pressure of the projection appara- 
tus lower than the external's pressure, the outside air 
stream from the intake port is directed though the air 
duct for concentrating the air stream to the heating ele- 
ments inside of the projection apparatus. Thus, it can be 
provided the maximum cooling effect and enhanced cool- 
ing efficiency for heating elements. 
Brief Description of Drawings 

[0010] pig. 1 is a perspective view of intake structure of a pro- 
jecting device according to the conventional invention. 



[0011] Fig. 2 is an exploded perspective view of intake structure 
of a projecting device according to the conventional in- 
vention. 

[0012] pig. 3 is an air flowing diagram of intake structure of a 

projecting device according to the conventional invention. 
[0013] Fig. 4 is a perspective view of intake structure according 

to the present invention. 
[0014] Fig. 5 is an exploded perspective view of intake structure 

according to the present invention. 
[0015] Fig. 6 is an intake structure diagram according to the 

present invention. 

[0016] Fig. 7 is the other intake structure diagram according to 

the present invention. 
Detailed Description 

[0017] Referring now to Fig. 4 and 5, the intake structure of the 
present invention is installed in a projection apparatus 20, 
and there are heating elements 21 (for examples, integra- 
tion rod, relay lens, condenser, electronic components or 
color wheel, etc.) installed in the optical engine casing 22 
of the projection apparatus 20. 

[0018] said intake structure 30 includes an intake port 31 



an air duct 32 and an exhaust fan 33; wherein the intake 
port 31 is disposed on the bottom of the projection appa- 
ratus 20; the air duct 32 is a hollow pipe of straight air 
path; the quantity of the air duct 32 to be set depends on 
the quantity of the heating elements 21 or the different 
concentrating positions, and the inlet of the air duct 321 
is connected to the intake port31; the area of the intake 
port 31 to be set depends on the area of the air duct 32 
that renders air stream from the intake port 31 to flow 
concentratively through the air duct 32 into the projection 
apparatus 20; the outlet of the air duct 32 is disposed as 
near as possible to the heating element 21 for enhancing 
direct cooling efficiency. In the present embodiment, the 
air duct 32 is disposed at the bottom of the heating ele- 
ments 21 (ex. integration rod) with a short distant (about 
1~10 mm); the exhaust fan 33 is disposed near the heat- 
ing elements 21 to guide outside air stream flowing into 
the projection apparatus 20 and through the heating ele- 
ment 21. 

[0019] Referring now to Fig. 6,when the exhaust fan 33 is driven, 
the internal air pressure of the projection apparatus 20 is 
lower than the external's pressure and causes negative 
pressure, outside air stream inletting from the intake port 



31, guiding into the projection apparatus 20 by the air 
duct 32 and directly flowing through the heating elements 
21 disposed at the outlet 322 of the air duct 32. It 
changes the thickness of the thermal boundary layer and 
increases the forced convection to enhance thermal trans- 
ferring efficiency for cooling heating elements 21 validly. 
Finally, the exhaust fan brings out the heated air. 

[0020] Because the air duct 32 concentrates the air stream from 
the intake port 31 and guides the air stream through the 
heating elements 21 disposed at the outlet 322 of the air 
duct 32, it can utilize the way of cross-flow cooling for 
enhancing cooling efficiency. Thus, the outside air stream 
will be fulfilled for cooling the heating elements 21 inside 
the projection apparatus 20. Comparing with the conven- 
tional intake structure, the intake structure 30 of the 
present invention can decrease 20°C to 30°C of the heat- 
ing elements 21 without increasing the area of the intake 
port 3 1, the number of the exhaust fans or the rotating 
speed for enhancing air inletting volume. It maintains the 
heating elements 21 in allowed temperature condition to 
make sure of the operating function, reliability and the 
lifetime not decreased by high temperature. 

[0021] Besides, by the air duct 32 for concentrating the air 



stream to increase cooling efficiency and air inletting vol- 
ume, the area of the intake port 31 can be smaller than 
that of convention. Thus, defects of escaping light and 
noise can be reduced. 
[0022] Referring now to Fig. 7, the air duct 32A can also be a 

hollow pipe with bent air path for blocking light or noise 
more efficiency. In the present embodiment, the outlet 
322A of the air duct 32A is bent vertically, and the outlet 
322A is connected to plural splitting ducts 323 for guid- 
ing air stream to the heating element 21A, 2 IB and 21C 
located at different positions. The quantity of the splitting 
ducts 323 and the distributing positions to be set depend 
on the heating elements 21. And then, the exhaust fan 33 
will bring out the heated air for cooling the heating ele- 
ments 21. 

[0023] The foregoing description of the preferred embodiments 
of this invention has been presented for purposes of illus- 
tration and description. Obvious modifications or varia- 
tions are possible in light of the above teaching. The em- 
bodiments were chosen and described to provide the best 
illustration of the principles of this invention and its prac- 
tical application to thereby enable those skilled in the art 
to utilize the invention in various embodiments and with 



various modifications as are suited to the particular use 
contemplated. All such modifications and variations are 
within the scope of the present invention as determined 
by the appended claims when interpreted in accordance 
with the breadth to which they are fairly, legally, and eq- 
uitably entitled. 



